Chondrogenic differentiation of human mesenchymal stem cells in micro-masses is impaired by high doses of the chemokine CXCL7.
Chemokines have been shown to recruit human mesenchymal stem cells (MSCs) and are suggested to be promising candidates for in situ tissue engineering. The aim of our study was to analyse the effect of CXCL7, a chemokine that has the capacity to recruit MSCs, on the chondrogenic differentiation of MSCs. Bone marrow-derived MSCs were cultured in high-density micro-masses under serum-free conditions and were co-stimulated with 0-100 nM CXCL7 in the presence of 10 ng/ml transforming growth factor-β3 (TGFβ3). Micro-masses stimulated without growth factors and chemokines served as controls. Histological staining of proteoglycan, immunostaining of type II collagen, staining of mineralized matrix according to von Kossa as well as real-time gene expression analysis of typical chondrogenic and osteogenic marker genes showed that the TGFβ3-mediated chondrogenic development of MSCs was not impaired by 0-50 nM CXCL7. Micro-masses stimulated with TGFβ3 and CXCL7 developed chondrogenic cells and formed a cartilaginous matrix rich in proteoglycans, accompanied by the induction of typical chondrogenic marker genes, such as cartilage oligomeric matrix protein, aggrecan, type IIα1 collagen and by regulation of matrix metalloproteinases and their inhibitors. As assessed by histological staining, MSCs showed a significantly reduced deposition of proteoglycan and a mildly mineralized matrix when stimulated with TGFβ3 in the presence of 100 nM CXCL7. Induction of osteogenic marker genes such as osteocalcin was not evident. These results suggest that low doses of CXCL7 do not impair the chondrogenic differentiation of bone marrow-derived stem cells and may suited for in situ cartilage tissue engineering.